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UNITS AND EQUIVALENTS 


For the convenience of the reader, a selected list of units and equivalents frequently used in Radiological 
Health Data (RHD) are presented below. 





Symbol Name of unit Equivalents 
cpm count per minute. 
dpm disintegration per minute. 
puc micromicrocurie __...-----.- ee ee ae Po 1 wpe = 2.22 dpm. 
me /km? a millicurie per square kilometer - : ane 1 me/km? = 1000 puc/m? = 2.59 me/mi?. 
mi? square mile. 
m* - square meter. 
m?__ ..| cubie meter_- or : ae _..---| 1 m® = 1000 liters. 
gm sea gram. 
nine ; kilogram anneal , _...-----| 1 kg = 1000 gm. 
pc /m?* 
mm. - millimeter , _.| precipitation: mm = ——— 
pec liter 
mr/hr milliroentgen per hour. 
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Radiation Surveillance Network 


Division of Radiological Health, Public Health Service 


The Public Health Service Radiation Surveil- 
lance Network (RSN) was established in 1956 
in cooperation with the Atomic Energy Com- 
mission to provide a means of promptly de- 
termining increases in levels of radioactivity 
in air and precipitation due to fallout from 
nuclear weapons tests. Prior to September 1961, 
the Network consisted of 45 stations at urban 
locations operated by State and local health 
department personnel, except for 2 stations 
which were operated by Public Health Service 
personnel. Following the September 1961 re- 
sumption of nuclear weapons testing by the 
U.S.S.R., the Network was expanded over a 
period of a few months to 63 stations (see 
figure 1). 


Air 


Measurements of gross beta radioactivity in 
air at ground level are taken because they 
provide one of the earliest and most sensitive 
indications of increases of activity in the en- 
vironment and thus act as an “alert” system. 
A direct evaluation of biological effects is not 
possible from these data alone. 

Daily air samples are collected continuously 
by a high volume air sampler with a carbon- 
loaded cellulose dust filter. Field measurements 
with a portable survey meter enable the opera- 
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tor to estimate the amount of beta activity of 
particulates in air at the station five hours 
after collection by comparison with a known 
radioactive source. The filters are then for- 
warded to the central laboratory of the Radia- 
tion Surveillance Network for a more refined 
measurement using a thin-window gas flow 
proportional counter. The fission-product gross 
beta average concentrations in surface air dur- 
ing February 1962 are tabulated in table 1. 

he data shown represent the activities ex- 
trapolated to the time of collection. 


Precipitation 


Continuous sampling for total precipitation 
is conducted at each station on a daily basis 
using locally-made funnels having collection 
areas of 0.4 square meter (m*). One-half liter 
of the collected precipitation is evaporated to 
dryness, and the residue is forwarded to the 
laboratory to be counted by the same method 
used for analyzing the air samples. 

The monthly averages of gross beta activity 
in precipitation, expressed in micromicrocuries 
per liter (yyc/liter) and micromicrocuries per 
square meter (uuc/m?*), are presented in table 
2 for February 1962. The total precipitation 
for the month, expressed in millimeters (mm), 
may be computed directly from the data by 
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FIGURE 1—RADIATION SURVEILLANCE NETWORK SAMPLING STATIONS 


using the following expression: 
Total precipitation (mm) = 


Total activity (yuc/m?) 


Average concentration (yyuc/liter) 


When the gross beta concentration of a given 
daily precipitation sample is too low for re- 
liable measurement, an activity (uyuc/m?) cal- 
culated from the minimum level of detection is 
included in the monthly summation of activity. 
In the event that the sum of such “less-than” 
activities is greater than one-tenth of the total 
gross beta activity for the month, the monthly 
activity is reported with a less-than (<) sign. 


Review: Concentration of Fission Products 


Because of U.S.S.R. nuclear weapons testing 
during September, October, and November 
1961, the four-month span from September 
through December provides some interesting 
observations. 

Each of the seventeen maps in figure 2 
shows the geographic distribution of the ap- 
proximate concentrations of gross beta in air 
averaged over a seven-day period. Only one 
week showed concentrations exceeding 50 
uuc/m*. For further details, refer to the daily 
iso-concentration maps for September 16-27 in 
November 1961 RHD. 
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FicguURE 2.—WEEKLY AVERAGE GROSS BETA CONCENTRATIONS IN AIR 


RADIATION SURVEILLANCE NETWORK, SEPTEMBER 3-DECEMBER 30, 1961- 
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WEEKLY AVERAGE GROSS BETA CONCENTRATIONS IN AIR, 
RADIATION SURVEILLANCE NETWORK, SEPTEMBER 3-DECEMBER 30, 1961—CONTINUED 






































Surface Air Radon, Thoron, and Fission Product 


Gross Beta Concentrations at Cincinnati, Ohio 


Division of Radiological Health, Public Health Service 


The determination of natural background 
radiation in our atmosphere is useful because 
the exposure levels from natural radiation can 
be used as a base for comparative evaluations 
of exposures from artificially produced radio- 
nuclides. Natural radioactivity in surface air 
is attributed to a number of unstable nuclides 
other than those produced by man. The earth’s 
crust contains trace amounts of uranium and 
horium that occur naturally and which decay 
through a series of their daughter products. 
These decay products of uranium and thorium 
are introduced into surface air through their 
rare gas daughters, radon (radon-222) and 
thoron (radon-220), which in turn continue to 
lecay through the uranium and thorium series, 
‘espectively. The radon and thoron content of 

* depends on the escape of these rare radio- 
active gases from the earth. Concentrations de- 
pend on prevailing atmospheric conditions such 
as moisture, porosity, and temperature. 

Most of the natural radioactivity in surface 
air is due to radon (Rn***) and its daughters. 
Thoron (Rn*?°) and its daughters contribute 
much less because of thoron’s short half-life 
and hence, a lower diffusion rate from the soil. 


Radiological Health Research Activities, Re- 
search Branch, Division of Radiological Health, 
Public Health Service, performs a continuous 
daily sampling program for radon (Rn***), 
concentrations in surface air. The gross beta 
activity of atmospheric particulates, when 
measured several days after sample collection, 
is principally due to artificially produced 
radionuclides. 

Radon-222 concentrations are determined 
from alpha measurements made immediately 
after the sampling period (24 to 72 hours) has 
ceased. Radon-222 (a.m.) concentrations have 
been corrected for any radon-220 daughter in- 
terferences. Radon-222 (p.m.) concentrations 
are derived from alpha measurements made in 
the afternoon (3 p.m.) approximately 7 hours 
after the new sampling period has begun. 


These values are from the same filters that are 
counted at 8 a.m. the following day. Radon-222 
(p.m.) concentrations are uncorrected for any 
radon-220 daughter interferences. Radon-220 
concentrations are determined from alpha 
measurements made on the sample used to 
evaluate the corrected radon-222 (a.m.) con- 
centrations, but are counted 7 hours after the 
sampling period has ceased. Reported values 
are corrected to the time of removal of the 
filter. 

The data are now computed by an electronic 
lata processing system which is programme 
for thirteen four-week periods per calendar 
year. The data for the period January 29 


February 23, 1962, appears in table 1 


As 


REFERENCE 


Setter, L. R. and G. I. Coats “The Det i 
Airborne Radioactivity,” American Industrial H 
giene Association Journal, 22, No. 1, Feb. 19 


TABLE 1.—SURFACE AIR RADON (R: » FTHORON 
Rn®°), AND FISSION PRODUCT GROSS RBI 
CONCENTRATIONS AT CINCINNATI, OHI 
JANUARY 29-FEBRUARY 23. 1962 
mpit 
End I I 
ampli mpl Sa TT 
‘ eriod | Volume | (uuc1 pe lu 
hours m 
January 29 71.8 &S.4 20 
4) 24.0 29.9 170 ~ 
31 23.9 29.7 160 
February 1 24.4 30.1 010) “ 
2 23.6 20.1 0) 
71 Q 57.0 2s) i |. 
23.9 29.9 i) »/ F 
7 23.9 20.0 19% 1(\ 0 4\2 
~ 23.9 29.9 180) ] ] +4 
Q 23.9 20.8 190 140 22 4 
12 71.9 RAS 31 13 1.4 
13 23.9 29.4 on # 8 
14 23.9 29.3 ] { 7 } 
15 23.9 29 10 x 
16 23.9 29.7 12 0) 
19 71.9 87.2 180 12 4 
20 23.9 29.8 OD $4 
21 23.9 30.0 100 ( 4 ‘ 
23 47.9 59.4 110 12 ) { 
Average 176 114 1.1 
Range of counting errors (2¢ 
Maximum 32 24 
Minimum 12 10 


* Sample period and volume does not apply to th 














Radioactivity Measurements in Surface Air Near The 80th Meridian (West) 


U. S. Naval Research Laboratory 


Radioactivity measurements of surface air 
samples collected at various sites near the 80th 
Meridian (West) have been made since 1956. 
Sampling locations are shown in figure 1. This 
program is operated by the U. S. Naval Re- 
search Laboratory (NRL) with the coopera- 
tion of interested agencies of the United States, 
Canada, Ecuador, Peru, Bolivia, and Chile, 
which have made the actual sample collections 
and forwarded them to NRL for analysis. 
Partial financial support of this program is 
provided by the Division of Biology and Medi- 
cine, U. S. Atomic Energy Commission. 

The sampling procedure involves drawing 
air continuously at a rate of approximately 
i200 cubic meters per day through high ef- 
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Figures 1—ATMOSPHERIC RADIOACTIVITY 
SAMPLING STATIONS NEAR THE 80TH 


MERIDIAN WEST 


ficiency filters, 8-inches in diameter, using 
positive displacement blowers. Due to the de- 
crease of radioactivity levels during 1960 and 
1961, it became necessary to change the sam- 
pling period from a daily to a weekly basis at 
most stations. After the sample is removed, it 
is forwarded immediately to NRL for assay 
of gross beta activity two weeks after collec- 
tion. 

Fission product beta concentrations during 
January 1962 are reported in table 1 some- 
what differently than were earlier data from 
this program. Each sample is represented by 
a rectangle whose boundaries indicate station, 
length of sampling period, and dates of 
sampling. The average gross beta concentration 
in micromicrocuries per cubic meter (formerly 
reported as disintegrations per minute per 
cubic meter) for each sampling period appears 
within the appropriate rectangle. Beginning 
with the January data, the gross beta concen- 
trations reflect recent recalibration of the 
equipment. 

Radiochemical analyses are performed on 

monthly composite air-filter samples for the 
following nuclides: strontium-89, strontium-90, 
vttrium-91, cesium-137, cerium-141, cerium- 
144, promethium 147, tungsten-185, and lead- 
210. The 1960 analyses were reported in the 
March 1962 Radiological Health Data. The 1961 
analyses will be reported in a future issue. 
8 measurements indicate that 
radioactive debris from the 1961 Soviet nuclear 
test series appeared at Guayaquil, Ecuador 
during January 1962; these measurements are 
not sufficiently specific, however, to prove the 
presence of Soviet debris at other Southern 
Hemisphere sites. Radiochemical analyses 
which are highly specific for the short-lived 
fission products produced in the USSR ex- 
plosions have just been completed for the iso- 
tope Ce'*' in some of the air filter samples 
collected along the 80th meridian during No- 
vember and December 1961. Small but identi- 
fiable quantities of Ce'*: (33 day half-life) have 
been found as far south as Santiago, Chile in 
a concentration range in the order of 1-2% 


The gross 

































TaBLe 1.—FISSION PRODUCT GROSS BETA ACTIVITY IN SURFACE AIR, NRL, JANUAI 
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of that found in the Northern Hemisphere. 
This isotope has not been detected in the South- 
ern Hemisphere since the Spring of 1960, fol- 


spheric mixing processes that brought debris 
from the French test into the Southern Hemi- 
sphere can transport across the equator a por- 
































lowing the detonation of the first French tion of the debris from the Soviet tests that 
clear device in the Sahara Desert. It is rea- other processes have carried to the lower lati- 
able to assume that the same interhemi- tudes of the Northern Hemisphere. 
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AT STATIONS NEAR THE 80TH MERIDIAN WEST, FOURTH QUARTER 1961 


Canadian Radioactive Fallout Monitoring Program 


Department of National Health and Welfare, Dominion of Canada 


quarter 1961 


As part of its Radioactive Fallout Monitor- 
ing Program (RFMP), the Radiation Protec- 
tion Division, Department of National Health 
and Welfare, Dominion of Canada, samples 
air, precipitation, and dried milk products. 
The discussion and results of the milk sampling 
program appear in Section II. 

The nationwide air sampling program is con- 
ducted for two main purposes: (1) To provide 
a convenient method for the early detection of 
changes in the fission product concentration 

the air and therefore of likely changes in 


the deposition of fission products on the ground, 
and (2) To obtain data to show the day-to-day 
and_ station-to-station variations in fission 
product concentrations as this may be useful 
to meteorologists in obtaining a better under- 
standing of the mechanisms involved in radio- 
active fallout distribution in the atmosphere. 


A more detailed discussion of the sampling 
procedures, methods of analysis, and interpre- 
tation of results of the Department’s radio- 
active fallout program is contained in the “An- 
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, nual Report for 1959,’ Report Number Previous coverage in Radiological Health Data 
T1s AKT y 

CNHW (RP-3). Period Issue 
mi- a ; 

July 1959—June 1960 January 1961 

or- Third qaurter 1960 April 1961 
hat Fourth quarter 1960 August 1961 

: First quarter 1961 December 196] 
ati- Second quarter 1961 February 1962 


Tables 1 and 2 show the higher fission 
product levels in air and precipitation during 























n September as a result of the U.S.S.R. nuclear 
a ( weapons testing during that month. Note that 
a Regs 
vancouver \  NEmonron the precipitation data are now given in micro- 
J | TAL Jen” Y e preci | : | 
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. | 4 De) aa, wun 9) microcuries per square meter (yyc/m*). [To 
me convert to other units such as millimeters of 
; — , a : 
~ ad er ie pre cipitation or millicuries per square im le 
. ‘ . : . (mce/mi?), see table of Units and Equivalents 
FIGURE 1—CANADIAN AIR AND PRECIPITATION tye ‘ 
| SAMPLING STATIONS on page 12. | 
j TaBLE 1.—FISSION PRODUCT GROSS BETA ACTIVITY IN SURFACE AIR, RFMP, THIRD QUARTER 196! 
Average concentrations in uwuc/m* 
a Station location July August September Station location July August Septe! 
Calgary 0.1 0.08 5.9 Resolute " 
tham 0.13 0.06 20.2 || Saskatoon 0.14 
al Harbour 0.10 0.08 3.2 || Shearwater 0.12 j 
| 100 Edmonton 0.17 0.07 10.0 || Torbay 0.10 
Ft. Churchill. 0.10 0.04 3.2 || Toronto 0.1 
Ft. William - - -- 0.14 0.06 41.1 || Vancouver ).09 
Fredericton se 0.12 0.04 17.4 || Whitehorse 0.16 
Goose Bay - ene 0.10 0.06 9.2 || Windsor lf "” 
Inuvik. : . 0.11 0.04 8.9 || Winnepeg 0.18 } 
Kapuskasing hee 0.17 0.07 47.7 || Yellowknife 0.17 7 
Montreal ; : 0.14 0.07 26.8 
Moosonee 0.09 0.06 36.8 || Maximum Station Average 0.17 } 
Ottawa... ’ 0.12 0.08 32.6 || Minimum station average -. 0.06 2 7 
Regina. ‘ ‘ 0.17 0.08 11.3 || Overall average 0.13 " 17 


TaBLeE 2.—FISSION PRODUCT GROSS BETA ACTIVITY IN PRECIPITATION, RFMP, THIRD QUARTER 1% 
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Ft. William- hale ace : 7 - 25.9 3.100 6.2 2 400 390 ‘ 
dav EET d Saale 10.7 1,900 22.8 1,500 541 44, SIX 
° Inuvik.... peceke ‘ . 35.0 1,200 30.4 1.500 Q R77 74 MK 
4 Repueeteng.........--- ie , éaies , 22.8 3,300 19.8 200 2,700 0 OK 
sion CR Te 7 : 10.6 700 3.0 500 
: Moosonee _._.__. ‘ ets i ba 41.0 3,000 2 BOM 2 4 
eful eT TRIER ata oe ; RE SLO A 38.0 2,100 28.9 2.800 ’ 7 
| ERE ee a . x 68.4 1,700 629 1,100 1,75 22, 7K 
der- ‘EE eee orcad Sai 53.2 2,500 
bs i cnndhipeeas Sensasnepoypenerstsatsion 24.4 1,600 1,670 1,700 | 2 
idio- __ ene pcteciceackie salable 33.4 1,700 681 42, 200 
, ES SS AE ae eae , 27.4 1,100 16 600 4 28 , BOK 
re Toronto ARO ae ext , ; epee iz 38.0 3,000 73.0 2,900 wd 28 , SOK 
, 0 EET <iieanisacaacmiliiaiae 22.8 900 33.4 1,400 110 241, 
0 EEE Sa in litte eet — 53.2 1,300 24.3 800 St 27 , 2K 
; » Windsor : : nol on ; mies 19.8 1,400 24.3 3,900 78 32, KK 
Yr + oce ™ - << eececeeeceeecececeeeceeeces vw. — e * 
ling i Winnipeg - _. SS SE ERIE SER ee eS 31.9 2,700 465 1,900 6l¢ 6 OOK 
S Yellowknife.............- EERIE EF + ES IGT 35.0 2,000 18.3 350 1, 68 1, OK 
pre- a PEE eee er tee pa sesh ern eeaeei el ere eee ~ - were hee ‘ ‘ 
° ET en ee ee TO ee a 36.9 2.050 173 1,740 2, 26 ~ 
idio- : 
‘ L a __ '" o 
AnN- Dash denotes no sample. 
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SECTION 


Monitoring Program 


~ 


on of Radiolozical Health 


from this study. 


During December 1961, the surveillance of 


asteurized milk was conducted at 61 stations 


It.—MILK 


(shown in figure 1) with the cooperation of 
State and local milk sanitation agencies who 
shipped samples to the PHS Southeastern and 
Southwestern Radiological Health Laboratories 
for analysis. The former analyzes samples from 
the 30 states generally east of the Mississippi 
analyzes samples from 
the western states. Publication in RHD follows 
months after sample collection be- 
required for shipment, processing, 


buildup, data compilation, and 


e lat Ler 


about tour 
cause of time 
decay-product 


4: 


publication procedures. 

The current program emphasizes (1) meas- 
ment of the levels of radioactivity of sam- 
pasteurized milk consumed by the 
public in various regions of the country, and 
(2) provision of at least one sampling point 
within virtually all states and additional points 
widely varying conditions 


of the milk supply or the need to cover large 


y° 
a4 


nles of 


when indicated by 
population groups. Each sample is composited 
in proportion to the volume of milk sold by 
those plants supplying not less than 90 per- 
’s milk supply. Prior to Septem- 


+ 


_ £ oa 
nt of a city 


ion of Environmental Engineering and Food Protection, 
hlic Health Service 
monitoring has been conducted by the 
Health Service since early 1957, when 
program was established to develop 
pling methods and radiochemical 
nroficiencies. Raw milk was initially 
r investigation. During this pro- 
it became evident that a broader sam- 
ing program was necessary—one more di- 
l ited to the milk consumed by the 
lation. The result was the initiation, in the 
iarter of 1960, of a pasteurized milk 
program designed to provide data 
resentative of the milk consumed in selected 
ipalities. Both programs were operated 
rrently until June 1961 to permit com- 
son of the differences between the earlier, 
l, milkshed sampling results and those 
the new program. 
Raw milk sampling results reported for June 
61 in the November 1961 RHD were the last 
‘ular publication of such data. A summary 
liscussion of the raw milk sampling program 
December 1961 RHD presented the gross 
iship between fallout and the occur- 
nce of fission products in milk determined 


re 
} 


er 15, 1961, this composite sample was taken 
from one day’s sales per month and was as rep- 
resentative of a community’s total supply as 
could be achieved under practical conditions. 
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FIGURE 1—PASTEURIZED MILK AREA SAMPLING STATIONS, DECEMBER 1961 


Editor’s note: Rapid City, South Dakota, be- 
came a reporting station during April. It will 


Since September 15, the sampling schedule has 
been accelerated. 


During the second week in September, when 
increased levels of gross beta radioactivity in 
air were reported by the Radiation Surveil- 
lance Network, the frequency of milk sampling 
was accelerated at selected stations. Daily 
sampling of pasteurized milk, with analyses for 
iodine-131 content, was initiated on September 
19, 1961, at six selected stations. These stations 
are maintained on a daily basis so that the pat- 
tern of variation in the iodine-131 content of 
milk may be carefully studied. 

The sampling schedule in effect during the 
month of December was a transition between 
the November schedule (see April RHD) and 
the January 1962 schedule of weekly samples 
at all stations excepting the following which 
were maintained on the daily basis: 


Chicago, Il. 
New Orleans, La. 
St. Louis, Mo. 


New York, N. Y. 
Austin, Tex. 
Seattle, Wash. 


not be indicated on figure 1 until the analytical 


data are available. 


All surveillance data will be subject to con- 
tinuing review and evaluation to observe un- 
usual patterns or levels which may require 
immediate attention and adjustment in the 
pasteurized milk sampling program operation. 
Further atmospheric nuclear testing may re- 
quire an immediate re-evaluation and readjust- 
ment of the sampling frequency and analytical 
schedule for this program. 

lodine-131, cesium-137, and barium-140 are 
determined by gamma scintillation spectros- 
copy, while strontium-89 and strontium-90 are 
determined following radiochemical separation. 
The minimum levels of detection for stron- 
tium-89, strontium-90, iodine-131, cesium-137, 
and barium-140 in terms of puc/liter are 5, 1, 
10, 5 and 10, respectively. 

A comparison was made of cesium-137 con- 
centrations in milk to show that they remain 
guite constant through the month. A number 
of milk samples collected during November 
from locations with high (90 uwuc/liter), 
medium (20 puc/liter), and low (5 uuc/liter) 








et seat nee 





Taste 1.—RADIOACTIVITY IN PASTURIZED MILK, DECEMBER 1961 


[Average radioactivity concentrations in pyuc/liter]) 


Calcium 
Area gm ‘liter Strontium-&89 


| Fourth |Monthly *| Fourth |Monthly * 


City State quarter | average | Quarter | average 
Montgomery Ala 1.22 | 1.18 (1) 10 20 (1) 
Palmer Alaska 1.10 | 1.04 (5) 60 20 (5) 
Phoenix Ariz 1.05 | 1.01 (3) 10 20 (3) 
Little Rock Ark 1.20 | 1.22 (5 70 85 (5) 
Sacramento Calif 1.13 | 1.11 (3 10 10 (3) 

n Frar Calif 1.09 | 1.10 (4) 10 15 (4) 
Denver Colo 1.10 1.06 (3) 2 25 (3) 
hi Conn Bey 1.16 (5) 25 10 (5) 
Wilm ti Del 1.17 | 1.20 (5) 50 20 (5) 
Washingt D. ¢ 1.17 | 1.16 (4 35 20 (4) 
Tampa Fla 1.22 | 1.21 (5 20 10(5) 

tlanta Ga 1.20 1.21 (5) 25 40 (5) 
| lulu Hawaii 1.07 | 1.05 (4) 10 20 (4) 
I » Fal Idah 1.05 | 1.03 (4) 25 5 (4) 
( wo [ll 1.17 | 1.16 ( 55 15 (5) 
I nape Ind 1.21 | 1.20 (4) 40 20 (4) 
Des Moine Iowa 1.06 | 1.04 (4 65 5O (4) 
Wict Kans 1.06 | 1.00 (3 40 40 (3) 
Lou le Ky 1.19 | 1.19 (5) 45 50 (5) 

¥ Orl La 1.26 1.28 (5 110 205 (5) 
t ! Mains 1.19 | 1.15 (4) 60 <5 (4) 
i m Md 1.17 | 1.18 (5 35 30 (5) 
I Mass 1.18 | 1.19 (5 70 <5 (5) 
Det Mich 1.17 1.15 (5 45 15 (5) 

ind Ray Mich 1.19 | 1.22 (5) 60 15 (5) 
M spoli Minn 1.10 | 1.14 (3) 110 20 (4) 
Jack Mis 1.28 | 1.31 (5) 95 175 (5) 
Pascagoul Miss 1.27 | 1.28 (5 80 145 (5) 

4 ( Mo 1.06 1.07 (3 75 70 (3) 
St. Lor Mo 1.08 | 1.02 (4) 35 20 (4) 
H Mont 1.07 | 1.02 (2) 15 5 (2) 
Oma Nebr 1.08 | 1.01 (4) 100 70 (4) 
M te N.H 1.20 1.20 (5 35 5 (5) 
I i N.J 1.15 1.17 (4 35 15 (4 
\ dt jt N. Mex 1.09 1.10 (3) 5 10 (4 
Buffalo N.Y 1.12 1.11 (5) 35 5 (5) 

y k N. ¥ 1.13 1.12 (5) 40 5 (5) 
ist N. ¥ 1.16 1.13 (5 50 5 (5) 
( ott N. ( 1.27 1.29 (5 25 30 (5) 
Mir N. D 1.09 | 1.04 (4 15 5 (4) 
{ Ohio 1.22 | 1.21 (5 50 50 (5) 
I Onlo 1.18 1.17 (5 35 10 (5) 
O h a ( Okla 1.18 | 1.19 (5) 60 70 (5 
I in Ore 1.05 1.02 (4 70 20 (4) 
! i | Pa 1.20 1.19 (5) 30 10 (5) 
! Pa 1.16 | 1.18 (5) 40 5 (5) 
1 rm 1.18 | 1.17 (5) 5 130 (5 
| R. I 1.18 | 1.17 © 55 15 (5) 
( 5. ¢ 1.23 | 1.26 (4 15 15 (4 
( Tenn 1.27 | 1.31 (5) 5O gO (5 
M Tent! 1.24 | 1.24 (5 60 R5 (5 
rex 1.18 | 1.21 (5 30 65 (5) 
lex 1.23 | 1.23 (5 45 60 | 
Utah 1.11 1.00 20 15 (1) 
vt 1.18 | 1.19 (4 4) 5 (4) 
Va 1.23 1.23 (5 60 40 (5 
Was! 11 1.07 (4 HO 30 (4 
Was! 1.12 | 1.07 @ ” 10 5 (3 
Ww. V 1.17 | 1.18 (5 55 20 
Wis 1.17 | 1.06 5 (5 
| Wy 1.09 | 1 3 
I 43 4 
‘ f 1 } 


cencentrations were analyzed. The data indicate 
at cesium-137 levels remain quite constant 
throughout the month. Therefore, many sam- 
pling locations will have only one analysis per- 
formed each month for cesium-137. 

The strontium-89 concentrations in milk de- 
creased markedly during December in the 
Northeast and North Central States, but in- 
creased in the Southeast, possibly reflecting 
that dairy cattle in the Northeast and North 
Central States were taken off pasture feeding 


Strontium-90 Iodine-131 Cesium-137 Barium-140 


Fourth |Monthly *| Fourth |Monthly*) Fourth |Monthly *| Fourth |Monthly * 
quarter | average | quarter average | quarter average | quarter | averag: 


in 6 (1) 20 | <10 (1) <5 <5 (1) 10; <10 (1 
12 9 (5 130 | <10 (8) 15 10 (8) 40; <10 (8 
6 2 (3) » 10 (7) 5 5 (7) <10 <10 (7 
15 17 (5) 100 20 (9) 20 20 (1) 30 40 (5 
5 3 (3) 20 10 (7) 10 5 (7 <10 10 (7 
3 4(4 20 | <10 (5) 5 5 (5) <10 <10 (5 
6 7 (3) 50 10 (7) 10 5 (7) 10 <10 ( 
8 7 (5) 30 | <10 (5) 10 <5 (1) 20 <10 ( 
10 9 (5 40 | <10 (6 5 <5 (1) 20 10 (5 
y 8 (4 30 10 (6) 5 <5 (1) 20 <10 (4 
6 7 (5) 30 20 (7) 70 40 (1) 20 <10 (5 
11 12 (5 50 30 (7) b5 |) <5 (1) 20 20 
6 ll (4 20 10 (6) 15 10 (6) <10 <10 (6 
6 6 (4) 80 10 (6) 10 5 (6) 10 <10 (6 
7 7 (5) 70 | <10(20) b10! <5 (1) 30 | <10 
s 10 (4) 50 10 (6) <5 <5 (1) 20 10 (4 
ll 8 (4 180 30 (9) 10 5 (9) 20 10 (8 
10 10 (3) 100 30(11) 10 10 (7) 10 10 (8 
10 11 (5) 60 20 (7) <5 <5 (1) 30 20 (5 
15 17 (5 60 30(20) 15 10 (1) 40 40 ( 
11 ll (4 50 <10 (6) 20 20 (1) 40 <10 (4 
8 8 (5) 40 10 (6) <5 <5 (1 20 <10 (5 
ll 11 (5) 60 10 (6) 10 10 (1) 40 <10 (5 
7 6 (5 100  <16 (6) 5 <5 (1) 20 <10 | 
7 7 (5 50 | <10 (6) <5 <5 (1) 30 10 ( 
12 10 (4 170 10 (9) 15 10 (7) 40 <10 (7 
14 17 (5 70 50 (8) 5 <5 (1) 40 5O 
16 18 (5 60 40 (6 10 10 (1) 30 30 (5 
10 12 (3) 130 40 (6) 15 10 (6) 20 10 (6 
4 8 (4 90 10(23) 10 10(23) 10 <10(23 
8 6 (2 100 20 (7) 20 15 (5) 10 <10 (5 
10 7 (4 140 40 (9) 10 10 (8) 30 10 (8 
2 12 (5 5O <10 (6) 25 20 (1) 40 <10 (5 
¥ 8 (4 40 <10 (6) <5 <5 (1 20 20 (4 
6 4 (4 30 10 (6 10 5 (6) <10 <10 (6 
7 8 ( 40 <10 (6) 5 10 (1) 20 <10 (5 
8 9 (5 50 <10(19) 5 <5 (1) 30 <10 { 
s 7 (5 60 | <10 (5 10 <5 (1) 30 <10 | 
10 12 (5 20 | <10 (7) <5 <5 (1 10 10 ( 
ll ll (4 0 | <10 (5 10 10 (5) <10 <10 | 
~ 10 (5 70 20 (7 <5 > (1 30 10 ( 
7 7 ( 0 | <10 (7) } <5 (1 20 <10 ( 
§ ) 100 40 ( 10 > 20 30 
17 6 (4 80 10 (6 25 20 (6 20 10 (Ff 
~ 9 (5 40  <10 (6) <5 <5 (1 10 10 
10 10 (5 40 <10 (6) 5 <5 (1) 30 10 ( 
5 5 (5 20 30 (7 10 30 (1 20 30 
g > ( 40) <10 (6) 10 10 (1) 30 <10 | 
ll 12 (4 30 10 (5 20 20 (1 20 20 (4 
12 16 50 30 (6 5 <5 (1 20 30 (5 
ll 12 (5 On 40 (5 19 10 (1 20 30 
5 ( 40 20(19 : a 20 20 ( 
) R ) 10 ) b<5 » Ol 20 2 
1 til 10 10 10 (5 10 <10 ( 
) g (4 ) <10 (4 10 10 1 1) <10 (4 
] l 40) 10 (¢ 5 < (dl 20 10 (5 
13 8 (4 80 10(23 15(22 20 10(22 
f 7 4 60 <10 (7 1 10 (7 10 it 7 
10 ll { 30 10 (6 (1 a”) 10 
7 mf) 10 (8 1 20 l 20 10 
f (3 sf) 10 (8 l 1 (s 10 10 (s 
’ } l t 11 s 22 12 


and put on feeds harvested prior to the re- 
sumption of atmospheric testing. The iodine- 
131 and barium-140 concentrations continued 
their decline from previous months while the 
average strontium-90 concentration for the 
network did not change. 

Figure 2 is a graphical presentation of the 
average monthly concentrations of strontium-90 
in pasteurized milk from selected cities rep- 
resenting the population centers of the four 
major geographic regions of the United States. 
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FIGURE 2.—STRONTIUM-90 CONCENTRATIONS IN 
PASTEURIZED MILK, JUNE-DECEMBER 1961 














These regions correspond to those used by the 
Department of Agriculture for their tabula- 
tions of average “‘per person” quantities of 
foods consumed per week, as presented in the 
September and October 1960 RHD. 

Table 1 presents a summary of all available 
analyses for December. The numbers in paren- 
theses indicate the number of samples involved 
in each average, and are a guide to the re- 
liability of the average for the month. When 
a radionuclide was not detectable, one half of 
the minimum level of detection was used for 
averaging. 





Strontium-90 in Canadian Dried Milk Products 


Department of National Health and Welfare, Ottawa, Canada 


In November 1955, radiochemical analyses 
of skim milk and buttermilk powders for stron- 
tium-90 concentrations were initiated by the 
Department of National Health and Welfare. 
Through the cooperation of the Marketing Di- 
vision of the Canadian Department of Agri- 
culture, dairy products inspectors collect four 
l-pound samples of dried milk each month 
from each station (see figure 1) for the Radio- 
active Fallout Monitoring Program. No precise 
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FicurE 1—CANADIAN DRIED MILK SAMPLING 
STATIONS 





control is maintained over the method of sam- 
ple collection. Whether or not all samples are 
collected on the same day or if the sample is 
truly representative of the milk produced in 
a given area is not known. 

Because of the sampling uncertainties intro- 
duced by the method of sampling, the signifi- 
cance of differences between results from 
station-to-station and month-to-month are not 
precisely known. It is possible, however, to con- 
sider all the results for a given period of time 
as being sufficiently random in selection to 
show anv national trend when the average 
values for such periods and all stations are 
plotted. Such a plot is shown in figure 2. It 
should be emphasized that average levels over 
a considerable period of time are more mean- 
ingful from the public health point of view 
than fluctuating monthly levels. 

A detailed discussion of the sampling and 
radiochemical methodology may be found in 
the Department’s publication (1). 

Table 1 presents the results of measure- 
ments of strontium-90 in Canadian dried milk 
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IGURE 2.—AVERAGE STRONTIUM-90 CONCEN- 

TRATIONS IN CANADIAN DRIED MILK 

PRODUCTS 


powder for the third quarter of 1961. This 
table was taken from the “Quarterly Report of 
the Radioactive Fallout Monitoring Program,” 
| January 1962, published by the Radia- 
ion Protection Division of the Department of 
National Health and Welfare. Monthly data 
for the years 1960 and 1961 have been pub- 


lished in previous issues of Radiological Health 


dated 


4 


Data. 
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TaBLeE 1.—STRONTIUM-90 IN CANADIAN 
MILK POWDER, 1961 


DRIED 


Concentrations in uwuc/gm Ca 


Statior Type of milk July August Sep- 
tem be 

Calgary Skim 5.9 5.6 4.¢ 
Charlottetown Skim __. Ns NS NS 
Chicoutimi 2 Skim 15.7 14.4 14.3 
E. Florenceville Skim 16.2 9.8 NS 
Edmonton Skim 6.9 5.8 4.2 
Granby Skim 11.6 2.4 7.8 
Halifax Skim , 11.4 7.3 7.1 
La Durantaye Skin ‘ : 15.0 11.4 9.8 
London Skim 4.1 2.8 2.3 
Meganti Skim 18.4 12.0 11.1 
Moncton Buttermilk 10.3 8.2 7.0 
Ottawa Skim 6.2 4.9 3.5 
Saskatoon Butte ilk 5.4 3.0 a 
Sussex Skim 10.5 4 7.€ 
Vancouve! Skim 10.6 i 7 
Walkert Skim 4.4 
Winnipe Buttermilk NS 3 ; 
A ve € 10.2 7.¢ 6.3 


NS no milk powder received for the month. 
? Chicoutimi stopped production. Milk powder sampled from Mistassini 





on j ite shore of Lac St. Jean. 




















National Water Quality Network 


SECTION IfL—W 





ATER 


Division of Water Supply and Pollution Control, Public Health Service 
.The National Water Quality Network op- 
erates under the provision of Section 4 (c) of 


.e Federal Water Pollution Control Act, which 
ates.“‘. .. The Secretary shall collect and 
data ... (relating) to water 


disseminate basic 
pollution and the prevention and _ control 
thereof.” 

This Network, operated in cooperation with 
State and local agencies and industrial or- 
ganizations, commenced operations in October 
1957. During November 1961, 94 sampling sta- 
tions submitted water samples for analyses. 
These stations are located on major waterways 
ised for public water supply, propagation of 
fish and wildlife, recreational purposes, and 
for agricultural, industrial, and other uses. 
Some of these stations are on _ interstate, 
coastal, and international boundary waters, 
and waters on which activities of the Federal 
rovernment may have an impact. Ultimately, 


» 


a total of approximately 200 stations will be in 


peration. Radioactivity is not yet being re- 


ported for a few of the more recently estab- 


hed stations. 


Samples of water are examined for chemical, 
physical, and biological quality insofar as these 
relate to pollution. Samples for some deter- 
minations are taken weekly, others monthly, 
and for some, continuous composite samples of 
10 to 15 days are obtained. 


Gross alpha and beta measurements ar 

} " " . = , ; . 4 
made « hoth suspended and dissolved solids 
(strontium-90 on the total solids only) in raw 
urfacs er sample Che of radio- 


activity associated with dissolv solids pro- 


de a rough measure of th vhich mai 
D ound in treated water, [ ( cn Wi: 
treatment removes substantially all of th 


active substances in the environment are the 
source of essentially all of the alpha activity 


The contamination of the environment fro! 


man-made sources is the major contributor t 
a} } sx7aitty } ] vat, ‘ crith 
the beta activity. It should be noted that wit 
the cessation of weapons testing 


for a period o 


three years, the beta activity in most raw 
—— ee , atin % ] _ } } — 
waters generally had approached a level 

+ = i } = ] aa + , . . Y . 
tributabie soieiy to nati ral sources Natura 
beta activity can be two or three times tl 
natural alpha activity based o presence 
of the sam nuclides. The resumption of nt 


clear weapons testing in the atm 
U.S.S.R. has resulted in an increase in radio- 
activity of surface waters. 

Network op- 


erations, beta determinations were made on 


For the first two years of th 


weekly samples. Alpha determinations wer: 
reported generally on composites of more than 
one weekly sample. Since January 1959, a por- 


tion of each sample from all stations in the 








Taste 1.—RADIOACTIVITY IN RAW SURFACE WATERS 
Concentrations in uuc/liter 
Quarter 
ending Nove 
Sept. 30, 
1961 
ntlur Beta activity 
ew) 
Tota Suspended | Dissolved Tota 
\ ri rgh, Pa 0.3 0 12 12 
I Ced Hill, N. M 3 8 30 8 
\ s Ri hat M I 0.4 16 30 4¢ 
L1Ver 
( | , Kar 2 28 81 109 
} City, Okl 122 87 209 
I } ni ry, ArK 74 24 se) 
l R ix Fa ) 0.4 > 127 5 
nattan I I 
At 1, Ga 4 J 
a) is, Ga ] 6 
( Water | I I I } lf 28 44 
{ svicy 
Loma, ( 3f 45 “4 
Boulder City, N 1. 7 13 20 
Parke Dam, ( 2 44 36 
Yuma, Ari 0) a6 % 
( umbia Riv 
W itchee, Was! 2 7 9 
Pasco, Wash can 61 687 748 
Bonneville Dam, O ” 0. 2 249 269 
Clatskanie, Ore 14 155 169 
McNary Dar Ore 1.2 | $40) 490 
Conne it River: Northfield, M 0.4 f 16 22 
( er| | Riv ( rk e, I 0.4 $ 10 4 
Del Vuare R ve 
Martins Creek, Pa 10 1s 2s 
ire yn, N. J 41 3 77 
I umbia Rive Century, Fla > 0.9 12 4 lf 
Great Lakes: 
Buffalo, N. Y 6 9 ] 
Detroit, Mich ©» 0.6 4 s 2 
Port Huron, Mich 0.4 2 7 
Milwaukee, Wis 8 12 20 
Sault Ste. Mar Mi 4 f 0 
Gary, Ind 0.2 14 10 24 
Duluth, Minr 2 4 f 
Hudson River: Poughkeepsie, N. ¥ 0.2 4 i] 13 
Illinois River: 
Peoria, Ill 0.4 31 37 ts 
Grafton, I) 179 55 234 
Kanawha River: Winfield Dam, W Va 7 15 22 
Klamath River: Copco, Oreg 1 14 25 
Little Miami River: Ci nnati, Ohi 1.1 2 57 109 
Merrimack River: Lowell, Mas © 0.7 
Mississippi River: 
St. Paul, Minn 0.9 21 59 8O 
Dubuque, lowa — 31 36 67 
Burlington, lowa 0.6 44 38 82 
E. St. Louis, Il 41 25 66 
Cape Girardeau, Mo 0.8 138 54 192 
West Memphis, Ark ; 59 31 90 
Delta, La > 0.4 58 Det &6 
New Orleans, La 17 21 38 
Vicksburg, Miss 8S 36 124 
Missouri River: 
Williston, N. Dak 26 37 63 
Bismarck, N. Dak . 20 24 44 
Yankton, S. Dak 0.6 
Omaha, Nebr 45 78 123 
St. Joseph, Mo 228 167 395 
Kansas City, Kansas : _ (a) 70 166 
St. Louis, Mo : 1.4 70 40 110 
Monongahela River: Pittsburgh, Pa ; , 0.4 5 19 24 
North Platte River: Henry, Nebr 28 74 102 
Ohio River: 
East Liverpool, Ohio . 0.4 , 2% 51 
Huntington, W. Va 22 13 35 
Cincinnati, Ohio : shinai ¢ 20 29 
Louisville, Ky. . . . : ; 0.4 2 18 20 
Evansville, Ind 12 22 34 
Cairo, Il : 1.1 — 
Ouachita River: Bastrop, La 37 49 86 
Potomac River: 
Williamsport, Md 21 32 53 
Great Falls, Md . 13 29 42 
Platte River: Plattsmouth, Nebr ‘ - 62 64 126 
Rainy River: International Fls., Minn. -. atess - 6 14 20 
Red River, North: Grand Forks, N. Dak. 12 49 61 
Red River, South: 
Denison, Tex ; — | 10 13 | 23 
Alexandria, La. ; ae 1.0 21 36 57 
Rio Grande River: | 
Alamosa, Colo... iene. —— ss b 0.4} 2 13 15 
Laredo, Tex — 44 | 27 71 
Brownsville, Tex -- 14 2 34 
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TaBLeE 1.—RADIOACTIVITY IN RAW SURFACE WATERS 


Continued 


{Concentrations in uyc/liter) 














Quarter 
ending 
Sept. 30, November 1961 
1961 7 
Station aig oii 
| Strontium- Beta activity Alpha activit 
Total Suspended Dissolved Total Suspended | Dissolved Total 
Roanoke River: John H. Kerr Reservoir & Dam, Va- 0 6 6 0 0 0 
Sabine River: Ruliff, Tex- ; ; 17 | 24 41 <1 0 <1 
San Juan River: Shiprock, N. Mex ' 79 59 138 8 13 21 
St. Lawrence River: Massena, N. Y ae 5 16 21 0 
Schuylkill River: Philadelphia, Pa 0 3 3 
yvannah River: 
Port Wentworth, Ga 7 win ‘ 0.4 3 | 16 19 
North Augusta, 8. C ; - ‘ 3 | 4 7 0 0 ( 
} henandoah River: Berryville, Va-- -. ; - 10 | 22 32 0 <1 <1 
snake River: j 
Wawawai, Wash................ Syne Ne beer : : 0.3 ~ 18 26 
Payette, Idaho ; 13 24 37 ( ‘ i 
South Platte River: Julesburg, Colo-_--- . sae i 0.7 29 2 | 81 2 3 $ 
Susquehanna River: 
ae nina : . 0.3 | 13 25 38 0 
Conowingo, Md-_. xs aaa i na 0.3 2 | 14 | 16 0 
Tennessee River: | | 
Pickwick Landing, Tenn........._- 7 ome , : , 6 | 20 | or | 0 
Chattanooga, Tenn. -..._-_- ads 0.6 | 3 14 | 17 0 | 0 
Bridgeport, Ala_____- ieiaiiaaiitindd vidi , . : 0.7 | 4 18 | 22 0 ( 0 
Tombigbee River: Columbus, Miss Re RSA 30 20 | 0 <1 | <1 
Truckee River: Farad, Calif__- ge | | 26 | 22 | 48 | 0 | l l 
Yakima River: Richland, Wash... 0.4 | 3 | 10 | 13 0 4 2 
Yellowstone River: Sidney, Mont. - aa 24 | 29 | 53 l 7 
Dash denotes no samples received or no determinations made. 
A pril-September strontium-90 data. 
! 
Network has been composited into a three- semimonthly on two- or three-week composites. 
month sample for measurement of strontium-90 The remainder of the stations were scheduled 
concentration. so that each made one gross alpha determina- 
3eginning January 1, 1960, the frequency tion per month. 
of beta determinations varied depending on Following the resumption of nuclear weapons 


the status of each particular station. For the testing in the atmosphere by the U.S.S.R., the 
first operating year of each new station, gross beta and alpha determination schedules 
analyses were being conducted weekly. Weekly were altered. Beginning September 1, 1961, 
analyses were to be continued indefinitely for gross beta determinations are to be made on 
all stations which may be affected by waste all samples collected (compositing weekly sam- 
discharges from nuclear installations. Semi- ples for monthly or semimonthly gross beta 
monthly determinations (on composites of 2 or or alpha determinations will cease). Beginning 
3 weekly samples) were conducted for stations October 1, 1961, gross alpha determinations 
which still showed some beta activity above are to be made on one sample from each sta- 
background. Monthly determinations (on com- tion each month, unless there is evidence of 
| posites of all samples received from a station alpha activity in excess of background levels. 
during the month) were conducted on samples In the latter instance, an alpha determination 
from streams where beta activity was at back- will be made on a weekly or bi-weekly basis, 
sround levels. depending on what is considered the norm for 
a particular station. 








aren : . 

[ ctpn ttt ‘ako aa cee ne All dita reported in table 1 reprnent th 
. : de average of all data reported for the period 
the first operating years of each new station, indicated. The reported strontium-90 data are 
: analyses were to be done weekly. At some sta- the results of determinations on three-month 
’ uons on the Colorado and Animas Rivers de- composite samples for the quarter ending in 


terminations were done on weekly samples or the month shown. 








Additional information and data may be (3) Setter, L. R., J. E. Regnier, and A. Diephaus, § that 
: . * : “Radioactivity of Surface Waters in the United §. 
obtained from the following sources: Stat Journal of the American Water Works As.- ble t 


fi 

tran. fl 1277 Ont . 
wm, OL, J ii ( 1959). neen 
(1) Nation Water Quality Network Annual Compila- (4) Straub, C. P., L. R. Setter, A. Goldin, and P. F. vane 

tion of Data, PHS Publication No. 663, Water Years Hallbach, “Strontium-90 in Surface Waters,” Jour. § *‘ 
1957-58, 1958-59, 1959-60. Public Health Service, rl the American Water Works Association, 52, B ener: 
Division of Water Supply and Pollution Control, 756 (1960). be r 
Washington 25, D. C. (5) Setter, L. R., and S. L. Baker, “Radioactivity of sf 
™ ° , ae . . ae ¢ Q -— ee ea Ton o4 Seren ” Dd, sn] wm noin 

(2) “Report on National Water Quality Control Net- Suriace Waters in tn United States,” Radiological  P 

- | ; a sey, aor bgp . 7 peer “ rol. J J 7 (1960 int 
work, ibmitted by Dr. F. J. Weber, Division of Health Data, Vol. 1, No. 7 (1960). nitte 
Radiol il Health, PHS, at the Joint Committee on (6) Straub, C. P., “Significance of Radioactivity Data,’ ral 

4 ’ . > = . 7 04 a y. ° er? 

Atomic Energy Hearings on Fallout from Nuclear iE ll of the American Water Works Associat . 
Weapons Tests, Vol. 1, May 1959, pages 167-169. 93, T04 (1961). indus 
tion 
as Ir 
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Revision of the 1946 edition of the Public Certification of these water supplies by th ich 

Health Service “Drinking Water Standards” Surgeon General of the Public Health Servicq 
am fective April 5, 1962. For the first is required by law. 

time, these standards include permissible limits The Public Health Service “Drinking Wat 

on radioactivity concentrations in municipal Standards” were first adopted in 1914 to pr 


, 


water supplies used by interstate carriers. tect the health of the traveling public. Sin 
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that time, the standards have become applica- 
ble to water supplies generally, and there has 
been a series of revisions. Technological ad- 
vances, including the development of atomic 
energy, required that these Standards again 
be revised; an Advisory Committee was ap- 
pointed to do so in 1959. This Advisory Com- 
mittee consisted of representatives from Fed- 
eral agencies, scientific associations, and 
industry. The American Water Works Associa- 
tion has endorsed the revised Standards and 
has recommended their use for all public water 
supplies. 

The Drinking Water Standards which apply 
to radioactivity are concerned specifically with 





ASS, 
T 


NT 


strontium-90, radium-226, and gross beta ac- 
tivity. Water supplies will be approved if they 
contain less than 3 wuc/liter of radium-226 and 
less than 10 pye/liter of strontium-90. If either 
of these concentrations are exceeded, the water 
supply will not be approved by the certifying 
authority until the surveillance of total intakes 
lof strontium-90 and radium-226 from all 
sources indicates that such intakes are within 
the limits recommended by the Federal Radia- 
tion Council for control action. 





In the known absence of strontium-90 and 
alpha emitters (absence is taken to mean a 
negligibly small fraction of the specified limits 
with radium-226 used for alpha), the water 
supply is acceptable when gross beta concen- 
trations do not exceed 1,000 puc/liter. Gross 
beta concentrations in excess of 1,000 puc/liter 
shall constitute grounds for rejection of the 
supply except when more complete analyses 
indicate that concentrations of nuclides are not 
likely to cause exposures greater than the 
Radiation Protection Guides recommended by 
the Federal Radiation Council. 

Recommended radiochemical procedures may 
be found in “Manual of Methodology, Radio- 
nuclide Analyses of Environmental Samples,” 
Technical Report R59-6, Robert A. Taft Sani- 
tary Engineering Center, Public Health Serv- 
ice, Cincinnati, Ohio; and “Methods of Radio- 
chemical Analysis,” Technical Report No. 178, 
Report of the Joint WHO-FAO Committee, 
1959, World Health Organization. 

The 1962 Public Health 
Water Standards may be 
Water Supply Activity, 
Branch, Public Health 
25, D. C. 


Drinking 
obtained from the 
Interstate Carrier 
Service, Washington 


Service 





Drinking Water Analysis Program 
Public Health Service 


The Water Supply Activity of the Interstate 
Varrier Branch, Division of Environmental 
Engineering and Food Protection, PHS, has 
fathered extensive data on the radioactivity 
tontent of water supplies used on interstate 
warriers such as trains, airplanes, ships and 
pther conveyances operating in interstate com- 
nerce. This work has several objectives, among 
vhich are: 









l. to determine radioactivity content of in- 
terstate carrier water supplies for com- 
parison with the revised Public Health 
Service Drinking Water Standards. 


IN BINDING 


Division of Environmental Engineering and Food Protection 


bho 


to establish the radioactivity background 
level as the base with which to compare 
future results from the supplies sampled. 
3. to obtain data for study in connection 
with the occurrence of certain chronic 
diseases. 
Beginning in November 1960, the project is 
a continuing one under which it is planned to 
cover ultimately the 850 U. S. water supplies 
used by interstate carriers. Figure 1 shows the 
nationwide distribution of the 140 municipali- 
ties included in the first sampling. In many 
there are several for a 


instances, sources 


“J 












ED 








municipality and each is sampled. Water supply 
sampling for a second group of cities is under- 
way at the present time. When this is com- 
plete, another group of about 100 will be 
chosen. 

Each sample is a composite of four aliquots 
a day obtained during a two week period. The 
analyses for gross alpha, gross beta, and stron- 
tium-90 are performed at the Southeastern 
and Southwestern Radiological Health Labora- 
tories, operated by the Division of Radiological 





Health. 

Table 1 presents partial data from the first 
sampling. The data will be published on a 
regular basis as it becomes available. 


@FARBANKS, ALASKA 
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FIGURE 1—DRINKING WATER ANALYSIS 
PROGRAM SAMPLING STATIONS 


TaBLe 1.—RADIOACTIVITY IN DRINKING WATERS 


[Concentrations in uyuc/liter) 





Strontium-90 
Population 


Alpha activity Beta activity 


Statio served Date sampled 
Total solids | Suspended | Dissolved Total Suspended , Dissolved Total 
Jayre, Pennsylvania* 12,000 6/2-16/61 b 0 0.5 1.0 3.0 3.0 
Cairo, Illinois* 10,000 | 2/16-3/13/61 0.3 12.0 2.6 
Chester, Illino 5,400 | 2/15-3/2/61 0.¢ 0.5 3.6 
Decatur, Illinois 78,000 7/11-26/61 3.0 3.0 
Rock Island, Illinoi 52,000 7/12-26/61 ( 0 1.{ 3.0 3.6 
I St. Louis, Illinois" 250 ,000 2/14-28/61 0.9 0.5 3.3 
Gr Bay. Wisconsir 64,000 5/16-6/3/61 0 0 1.0 3.0 3.0 
Madison. Wisconsit 135.000 7/18-8/1/61 3.0 3.8 
Ma ow Wisco n 31,600 5/17-31/61 0 0 1.0 3.0 , 0 
Neenah. Wisconsi! 18. 100 5/18-6/3/61 0.5 1.0 3.0 2.9 
Duluth, Minnesota* 108,000 7/21-8/11/61 { 0 1.{ 1.0 2.0 
Denver. Colorad 612.000 
Inf t G 2/15-3/2/61 0.9 
K ler Plant 2/15-3/1/61 0.7 
N. M Lake Pla 2/15-3/2/61 <0.5 
: lat I 1 2/15-3/2/61 0.3 
Moffat Pla 2/14-3/3/61 _ 
( ) O00 
Side I 25-6/9/61 0 
Pla 25-f l ) 
I Falls, 1 000 
( Ir t 2-17 l 0 
ston W 2-29/61 <0 
Billing Mor 65, 500 1/17 61 1.5 
But Mont ) 000 
B i ( k 1/19-2 61 0.7 
I tl 1/19-2 l l 
t Lake Cit t 275.000 
( 21-4/ 22/61 
( ( 29-4 61 ) 
E. | }/21-4/5/61 1.1 
l E. 1 3/224 1.2 
] ( 3/23 l ) 
Wy ) 11/17-12 60 1.1 
I ! il Wa duality Network. 
ported (usua strontium-90 is not determined unless gross beta exceeds 10ppc /liter 
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SECTION 


IV.—OTHER DATA 


Considerations in Establishing Radiation Protection 


Standards for Radioactivity in the Environment’ 


Donald R. Chadwick, M.D. and Conrad P. Straub, Ph.D. 


Introduction 


In considering the technical aspects of the 
problems of establishing permissible levels of 
intake from environmental sources, it is ap- 
propriate to mention the organizational ar- 
rangements of the United States Government 
for the establishment of basic radiation pro- 
tection standards. Recognition of the need for 
action by the Government came from an evalu- 
ation of the nature of the decisions involved in 
the establishment of basic radiation protection 
standards. At one time these standards were 
based upon the concept of tolerance dose, de- 
fined as a dose which when received by exposed 
individuals, would produce no deleterious bio- 
logical effects. Under this concept, known as 
the threshold hypothesis, development of radia- 
tion protection standards was a scientific job 
involving the determination of the radiation 
dose below which effects would not occur. 


Presented at Fourth Inter-American Symposium 
n the Peaceful Application of Nuclear Energy, 
Mexico City, Mexico, April 9-13, 1962. 

Respectively, Chief, Division of Radiological Health, 
Public Health Service, U.S. Department of Health, 
Education, and Welfare, Washington, D. C., and Chief, 
Radiological Health Research Activities, Division of 
Radiological Health, Public Health Service, U.S. De- 
partment of Health, Education, and Welfare, Cincin- 
nati, Ohio. 


In recent years, however, evidence has been 
accumulating which casts doubt on the as- 
sumption that it is possible to determine a safe 
dose—if by safe dose one means a dose which, 
even when used as a protection standard for 
a large population, will produce no harm in any 
individual. Evidence on the genetic effects of 
radiation indicates that even small doses of 
radiation delivered to the gonads prior to re- 
production will be accompanied by an increase 
in genetic mutations, most of which are 
deleterious. With respect to the somatic effects, 
it is not clear whether small 
permanent injurious effect or not. In the estab- 
lishment of radiation protection 
therefore, it appears necessary to assume that 
any radiation dose is accompanied by an in- 
creased risk of deleterious biological effects, 
the magnitude of which increases with the dose. 
This hypothesis is generally referred to as the 
no-threshold hypothesis of dose-effect relation- 
ships. 


doses have a 


standards, 


Under the no-threshold hypothesis, the estab- 
lishment of radiation protection standards re- 
quires acceptance of a certain risk of deleteri- 
ous biological effects with any dose chosen as 
a standard. There must be a reason for accept- 
ing such a risk and this reason is sought in 
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what has been termed “the benefits to be de- 
rived.” Thus the benefits to be expected as a 
result of the radiation exposure must outweigh 
the potential risk or hazard. Or, looking at the 
situation from a slightly different vantage 
point, the reasons for accepting or permitting 
a particular level of exposure, rather than re- 
quiring, the exposure to be reduced to a lower 
level, must outweigh the decrease in risk to be 
expected from the reduction in exposure. 
Thus, the establishment of basic radiation 
protection standards is not strictly a scientific 
task. Scientific data are involved in the de- 
cision, but the decisions rest on achieving a 
balance between benefit and risk. The task in- 
volves the exercise of judgment, the nature of 
which has been expressed in the following 
language: “Fundamentally, setting basic radia- 
tion protection standards involves passing 
judgment on the extent of the possible health 
hazard society is willing to accept in order to 
realize the known benefits of radiation. It in- 
volves inevitably a balancing between total 
health protection which might require fore- 
going any activities increasing exposure to 
radiation and atomic energy in order to achieve 
optimum benefits.” 
radiation 
protection standards, therefore, are matters of 
public policy, and arrangements have been 
made within the United States Government for 
the establishment of this policy. The Federal 
Radiation Council was established in 1959 to 
advise the President with respect to radiation 
matters directly or indirectly affecting health, 
including guidance for all Federal agencies in 
the formulation of radiation standards. Mem- 
bers of the Council are the heads of the Fed- 
eral agencies most significantly involved in 
radiation: Department of Health, Education, 
and Welfare, Atomic Energy Commission, De- 
partment of Defense, the Department of Com- 
merce, and Department of Labor. 


Decisions represented by basic 


Terminology in the Application 


of Radiation Protection Standards 


One of the problems in the application of 
radiation protection standards has been mis- 
inderstandings among members of the general 
public as to the nature of these standards. 
Radiation doses considered to represent an ac- 


ceptable risk, under a given set of circum- 
stances, have for many years been referred to 
as maximum permissible doses. Similarly, con- 
centrations of various radioactive materials in 
air, water, or food, which are calculated to de- 
liver the maximum permissible doses, have 
been referred to as maximum permissible con- 
centrations. Although workers in the radiation 
protection field understand what is meant by 
the terms “maximum permissible,” the Federal 
Radiation Council has felt that the expression 
may be misleading to the public. In particular, 
such terms tend to convey the impression that 
the doses are absolute limits below which ex- 
posed individuals are safe and above which 
dire consequences will ensue. 

In an effort to forestall such misinterpreta- 
tions, the Council uses the term “Radiation 
Protection Guide” in place of “Maximum Per- 
missible Dose.”* Consistent with the discussion 
of the basis for radiation protection standards, 
a radiation protection guide might be thought 
of as a radiation dose rate for indefinite ex- 
posure established for a given set of circum- 
stances such that the benefits to be derived 
from applications conducted in a manner so as 
not to exceed that dose outweigh the potential 
hazard or risk. Recommended “Radiation Pro- 
tection Guides” applicable to the radiation 
worker and the population are shown in Tables 
1 and 2. 


TaBLe 1.—RADIATION PROTECTI( INF rUIDES— 
RADIATION WORKER 





Type of exposure Condition Dose 
rem 
Whole body, head and | Accumulated dose 5 times number of 
trunk, active blood- | % years beyond age 18. 
forming organs, gonads, | 13 wee ks 3. 
or lens of eye. | 
Skin of whole body Year 30. 
13 weeks 10. 
c) Hands and forearms, Year 75. 
feet and ankles. 13 weeks 25. 
Bone Body burden 0.1 microgram of ra 


lium-226 or its bio- 


logical equivalent. 


e) Other organs Year 15. 
13 weeks 5 


TaBLE 2.—RADIATION PROTECTION 
GUIDES—POPULATION 


Type of exposure Condition Dose, rem 


Individual... Year 


0.5 (whole body i 
b) Average 5 


30 years gonads). 
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“actors Involved in the Establishment of 


Concentration Values for Foods, Air, and Water 


Permissible levels, or concentration values 
to use a term which may reduce misunder- 
standings) for individual items of food, air, or 
water are established to achieve the basic ob- 
ective of the control of population exposure 
from radionuclides in the environment. These 
levels provide reasonable assurance that ap- 
propriate radiation doses or radiation protec- 
tion guides are not exceeded. There are two 
basic methods by which this control is accom- 
nlished: restrictions on the entry of radioactive 
materials into the environment (source con- 
trol) and measures taken in the environment 

xr the materials have released and 
spread designed to limit the intake of such ma- 

rials by members of the general population 
(environmental control). 


been 


These two different methods of control in- 
volve fundamentally different considerations. 


control. Limits for source control ars 
ed on two considerations: (1) the benefits 
rived from useful applications of 
atomic energy justify the risk associated 

ith the routine release of radioactivity to the 
nvironment, and (2) the routine release of 
radioactivity is limited to a value such that the 
idditional reduction in hazard to be expected 
from lower limits would be too small to justify 
the additional impact of lower limits. This ad- 
tional impact may be related to the problems 
issociated with the kinds of measures which 
might be necessary to restrict release of ma- 
erials from the source. Consistent, well-regu- 
lated, and effective source control usually will 
prevent the necessity from arising for con- 
sideration of environmental control. Examples 
of such source control are filtration and wash- 


source 


radiation 


ing of gaseous wastes containing particulates, 

rosols, and gaseous radioactive materials be- 
to the atmosphere and treatment, 
recovery, and containment of liquid and solid 
radioactive wastes. 

Any environmental control involves signifi- 
cant difficulties in application. Therefore, the 
application of environmental! controls demands 
consideration of the impact of these controls 
on the population and an assessment of this 


impact in relation to the risks of radiation ex- 
posure. For example, the ultimate environ- 
mental control, condemnation of water or food 
supplies, may involve very important health 
as well as social and economic considerations. 

As stated above, the objective of the control 
of environmental radioactivity is to provide 
reasonable assurance that radiation protection 
guides are being met. The most direct means 
of evaluating the effectiveness of control meas- 
ures is the determination of the amount of spe- 
cific radioactive materials in the bodies of mem- 
bers of exposed population groups in order to 


compare th values with appropriate radia- 
tion protection guides for individuals. How- 
ever, it is not always practical to monitor body 

resulting from 
tamination solely by the use 


numan 


burdens environmental con- 


of direct measure- 
tissue : oF 


on the body, its 


Furthermore, it is usually desirable to 


ments 

excreta. 
significance of environmental con- 
without 


predict the 


tamination with radioactive materials 


waitine unti! they accumulate in exposed 1n- 


dividuals. O approach toward this end is 
exemplified current infant retention studi 
in our laboratories. Body burdens are d 


from differences in intake and 


creta. These, or similar studies, provide tl] 
F padinactiv . 

» OL radalioactive Ma- 

| 


terials ingested at environmental levels and 


extrapolation to potential dose effects 
Routine control practice, therefore, general! 

involves calculation or determination of actual 

various 


or potential concentrations of th 


radioactive materials in air, water, and food, 


which correspond to appropriate radiation pro- 
tection guides for suitable samples of exposed 
population groups. Control actions should | 


vased on an evaluation of population exposuré¢ 


from all of these different environmental media 


with respect to appropriate radiation protec 
tion guides. The average total daily intake of 
the various radioactive materials from all 
sources by exposed population groups consti- 
tutes an appropriate criterion for this evalua- 
tion. Recent recommendations of the Federa 


oa ends en — hase se — ‘ 
Radiation Council, approved by the Presiden 


provide guidance in connection with transient 
material. 


radioactiv: 
Rather than providing a single numerical guide 


rates of daily intake of 


the Council has given three 
transient rates of daily intake 


for daily intake, 


ranges of 








TRESS es 


te 





ET eS eae ees 


arma: 


ope 





The Basis for the Graded Approach to 
Evaluation of Environmental Radioactivity 


A continuous, or average daily intake can be 
calculated which is estimated to result, under 
specified conditions, in whole body or organ 
doses equal to a specified Radiation Protection 
Guide. Actual intakes of radioactive materials, 
however, could fluctuate very widely around 
this average value and still result in an annual 
which the specified 
RPG. Here is one reason for the need for some- 


dose would not exceed 
thing other than a single numerical value as a 
basis for evaluation of daily intake. 

As previously mentioned, control of intake 
involves two general methods: source control 
and environmental control. Within these cate- 
gories are many different actions whose char- 
acter and import vary widely from those which 
entail little interferences with usual activities, 
such as monitoring and surveillance, to those 
which involve a major disruption, such as con- 
demnation of water or food supplies. Actions 
such as changes in water supplies or food 
production techniques may require prolonged 
lead times before becoming effective. For these 
and other reasons, the Federal Radiation Coun- 
cil decided that there was a need for a, graded 
series of appropriate actions related to differ- 
ent ranges of intake of radioactive material by 
exposed population groups. In its second re- 
port, published in September 1961, the Council 
has developed such a graded approach.’ The 
intake values corresponding to Ranges I, II, 
and III for iodine-131, radium-226, stron- 
tium-90, and strontium-89 are listed in Table 3. 
Table 4 summarizes the actions to be taken 
relative to each of these ranges of intake. 


TABLE 3.—RADIATION PROTECTION STAN DARDS— 
FEDERAL RADIATION COUNCIL 
Intake levels, uuc/day 
Nuclide Critical organ Dr GER © ss ceeremn 
RangeI| Range II Range III 
[1a Thyroid 0-10 10-100 100-1 ,000 
Ra Bone 0-2 2-20 20-200 
Srv Bone and bone marrow | 0-20 20-200 200-2 ,000 
| 

Sré | Bone and bone marrow | 0-200 200-2 ,000 2, 000-20 , 000 





TaBLE 4.—RADIATION PROTECTION STAN DARDS— 
FEDERAL RADIATION COUNCIL 





Range Remarks 

I Calculations, based on source information. Surveillance adequate 
to confirm calculations. 

II Surveillance adequate to demonstrate levels. Control at source | 
ivoid excess exposure as levels increase to top of Range II. 
Intakes do not exceed RPG values. 

Ill Surveillance to check effect of control actions. Control designed 
to reduce levels to Range II or lower. Intakes in Range II will 
result in exposures exceeding RPG if continued for a sufficient 


period of time. 


Concentration Values in Food, Water, and Air 


Many additional factors, some of which are 
subject to wide variation, must be considered 
in establishing concentration values for various 
sources of intake. While it is theoretically pos- 
sible to calculate a single concentration value 
for ingestion to be the average concentration of 
a radioactive material present uniformly in all 
sources of ingestion which would conform to a 
given intake and its associated RPG, such a 
concentration value would not always be ap- 
plicable in practice. Single concentration values 
may be relevant in source control where one 
is considering the controlled release of radio- 
active material in such a manner so as not to 
exceed appropriate RPG’s. In environmental 
control, where the relative contribution of dif- 
ferent sources of intake must be assessed, the 
single numerical value for concentration is 
limited in its application. 

Radioactive materials may enter the body 
from any one or a combination of the three 
environmental media: air, water, and food. 
In any specific situation, before an appropriate 
concentration value can be developed for a 
specific medium, the relative contribution to 
total intake from the other media must be esti- 
mated. Although in some situations the prob- 
lem may be simplified because most intake 
occurs from a single source, in many instances 
combinations of intake from water and food or 
air and food may occur. Data on the intake of 
calcium and strontium-90 from air, water, and 
food in Table 5 shows that food is the most 
important source of strontium-90.‘ In other 
instances, the contribution from water may be 
increased somewhat, particularly if cistern 


water supplies are used. Even when most in- 
take is occurring in food, widely varying con- 
centration values applying to different items 





TABL 














source 


in the diet may be appropriate. Strontium-90 
levels observed in selected items of the diet 
are listed in Table 6.° The point here might be 
clarified by an example. The following, taken 
from Federal Radiation Council’s Staff Report 
No. 2,2 are some of the considerations which 
be involved in the determination of spe- 
cific levels at which actions, such as the con- 
nation of certain food supplies, would take 


may 


piace: 

1. Relative proportion of the total diet by 
weight represented by the item in question. 
It is quite apparent that a relatively high 
concentration of a radioactive material in 
an item such as pepper could produce a 
lower total daily intake than a much 
smaller concentration in an item such as 
milk. Referring again to Table 5, it is seen 
that meat, sea food, and eggs, which rep- 


Number of 
observa- 
tions 


Sr™, uuc/kg 
Year orig. weight 


Foo i 





TaBLE 5.—ENVIRON MENTAL SOURCES OF CALCIUM AND STRONTIUM-90 INTAKE IN CINCINNATI, 1958-59 


Estimated 
wee kly intake 
Weight Per cent Weigl Per cent 
K jipt ‘ 
140 m? 
7 liters 0.4 
10.1 ke.)* 7 ) ’ ‘ 
3 keg. : é : 
0.3 kg. 12 
2.6 kg. 12 
2.6 Kg. 7 8.8 : 
0.9 kg. i f . 
O.UK ; ‘ 


resent about one-fourth of the intake con- 
tribute only 1/16 of the strontium-90 to 
the diet, whereas milk, which represents 
about 14 of the dietary intake, accounts 
16 of the strontium-90 intake. 

The importance of the particular item in 
nutrition and the availability of 
tutes having the same nutritional proper- 
ties, or perhaps stockpiles of uncontami- 
nated As 
any consideration 
tion of foods must involve an assessment 
of the health hazards which might result 
from the restriction of vital dietary ele- 
ments. Many complex factors enter here. 
The area involved in the contamination, 
for example, may be very important. Dif- 
ferent considerations would certainly be 
involved in the condemnation of 


for 7 


substi- 


foods. previously 


of 


emphasized, 
possible condemna- 


TaBLE 6.—STRONTIUM-90 CONTENT OF VARIOUS FOOD ITEMS 
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CONCENTRATION OF RADIONUCLIDES AND 


stance, a small portion of the total milk 
supply over a short space of time such as 
in the case of the Windscale Incident as 
opposed to very widespread contamination 
over a longer period of time. 
Other possible control methods may be 
sed. The simple expedient of keeping 
cattle in the barn during periods of fresh 
fallout and feeding them forage and other 
‘oods harvested earlier can have a marked 
effect on the levels of short-lived radio- 
nuclides found in milk. Data obtained dur- 
ng such a study (see Table 7) show that 
iodine-131, barium-140, and cesium-137 in 
fresh fallou were almost entirely absent 
milk obtained from cattle remaining in 
the barn and fed previously harvested 
foodstuffs in contrast to milk obtained 
from pasture-fed cattle. Another method 
of control might be the removal of the 


radioactive material from the particular 


dietary item without affecting its quality. 
Research is going on, for example, as to 
the feasibility of the removal of stron- 
tium-90 from milk on a relatively large 
scale. Laboratory studies show that iodine- 
131 may also be removed. 


POTASSIUM IN MILK AT TIME OF COLLECTION 
OREGON STATE UNIVERSITY STUDY 


A Lip Mu emi Z 
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The half-life of the radioactive material 
must be considered. In some instances, as 


e short-lived isotopes, a 


7 
} 


in the case of th 

temporary holding period might be feasi- 
le. Here again, depending upon th 
length of time, availability of stockpiles of 
uncontaminated food as well as facilities 


for holding could be important. 
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ake and uptake of the nuclide. The uss 
of stable iodine has been considered as an 
addition to the diet to reduce uptake of 
radio-iodine. Attention must be directed 
not only to the effectiveness and feasibility 
ef such a measure but also to its possible 
hazards. 

Consideration must be given to the time 
and effort required to effect corrective 
action. 











u 
in 
t 
Pau 
. 
i 
kele 
4Y 
) ‘ 
Wa 
f 
Or 































LITERATURE CITED 


1. Federal Radiation Council; Federal Register, 4102 
(May 18, 1960). 


2. Federal Radiation Council. Background Material 


Conclusion 


From the preceding discussion it is evident 
that in this field it is far easier to raise ques- 


— 


tions than it is to answer them. The deeper for the Development of Radiation Protection Stand- 

> 70e9 j > RP . cats z ards. Superintendent of Documents, U.S. Govern- 
- — into the pr oblems of establishing aad ment Printing Office, Washington, D. C. Report No. 7 
missible levels in environmental media and of 1 (May 13, 1960). 


Federal Radiation Council. Background Material for 
the Development of Radiation Protection Standards. 
Superintendent of Documents, U.S. Government 


w 


applying them in normal and emergency situa- 
tions, the more difficult it is to emerge with 


clear, direct, and generally applicable stand- Printing Office, Washington, D. C. Report No. 2 
ards. Particularly in the case of emergency (September 1961). 

—" “T , , 7 ; se : P 4. Straub, Conrad P., Murthy, G. K., and Campbell, 
situations, * would et that " 0 virtually J. E. Radionuclides in Foods. Jour., Am. Dietetic 
impossible to pre-judge these situations. Gen- Assn., 88 (1): 15-21 (January 1961). 


) eral guidelines, of course, must be provided. 5. Department of Health, Education, and Welfare. 
. . ra liologi “al lt dat i "j Ss issues 

However, there appears to be no substitute Ree rene. Pomennayy areas: Wenn 90 

eae ra aie “> x a ae 6. Kahn, B., Straub, C. P., and Jones, I. R. Relative 

— ray corm emgage of all relevant facts tadioiodine Concentration in the Milk of Pasture- 

about the situation by competent, responsible, Fed and Barn-Fed Cows at Oregon State University 


Ai ce . A Preliminary Study. Mimeographed, 19 pp. Un- 
authorities at the time. published (March 9, 1962). 


External Gamma Activity 
Division of Radiological Health, Public Health Service 


Daily measurements of external gamma ments at three feet above the ground surface. 

ial radiation are made at stations of the Radia- February 1962 data reported in table 1 are 
tion Surveillance Network to assure detection characteristic of individual station observa- 

af of any substantial deviations from normal tions which in recent years have defined the 

Si- — background levels. Portable geiger-mueller range of normal background values. 

ne — survey instruments are used to obtain measure- 


ies PaBLE 1.—EXTERNAL GAMMA ACTIVITY, FEBRUARY 1962 
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Environmental Levels of Radioactivity at Atomic Energy Commission Installations 


The U. S. Atomic Energy Commission re- 
ceives from its contractors quarterly reports on 
the environmental levels of radioactivity in 
the vicinity of major Commission installations. 
The reports include data from routine monitor- 
ing programs where operations are of such a 
nature that plant perimeter surveys are re- 
quired. 

Various summaries of the environmental 
radioactivity data for 18 AEC installations 
have appeared in RHD since November 1960. 
Summaries follow for Argonne National 
Laboratory and Rocky Flats Plant, covering 
the third and fourth quarters of 1961. 

The measured concentration of a radioactive 
substance in air and water may be compared 
with the Maximum Permissible Concentration 
(MPC) of that substance as recommended by 


the National Committee on Radiation Protec- 
tion and Measurement (NCRP). For the 
environment near an AEC installation, the ap- 
plicable MPC’s are one-tenth of the occupa- 
tional MPC values for continuous exposure 
given in National Bureau of Standards “Hand- 
book 69”. 

For purposes of clarity and perspective, a 
few of the applicable environmental MPC 
values are listed in table 1. Such values are in- 
tended as guides only. For further clarification, 
“Handbook 69” should be consulted. 

The establishment of MPC’s does not imply 
that each nuclide may be permitted to be pres- 
ent at 100% of its MPC concentration. If the 
concentration of each nuclide is expressed in 
terms of percent of its MPC, the sum of all 
the percent values should not exceed 100%. 





TABLE 1.—SELECTED ENVIRONMENTAL MPC VALUES PERTAINING TO AEC INSTALLATION 
REPORTS IN THIS SUBSECTION 
Environmental MPC’s 
Line no Radionuclide or mixture of radionuclides 
Water Air 
(upc /liter uuc /n 
| If Sr®, 129, Pb?#°, Po#!?, Ra’, Ra”*, Ra®*, Pa*!, and Th-nat are not present! __ 2 ,000 
2 If Sr*, Pb?!°, Ra®*, Ra®* are not present ! r 600 
3 If Ra”*, Ra®* are not present ! - 100 
4 Mixture of unidentified nuclides 10 0.04 
5 If a emitters and Ac”’ are not present ! —— 1.0 
6 If a emitters and Pb*°, Ac”’, Ra®*, and Pu™! are not present ! ___- 10 
7 If a emitters and Sr®, 129, Pb#!°, Ac??, Ra®8, Pa? Pu, and Bk™® are not 
present ! - 100 
8 Jarium—lanthanum-140 20 ,000 1,000 
g Cerium-141 - 90 , 000 5,000 
10 Cerium-144 site , 10,000 300 
11 a tar acc dara patina sale Ua seen enh be pls, dss meeps 20 , 000 500 
2 Cobalt-58 : 90 ,000 2,000 
13 Cobalt-60 ‘ P ee en pe: 50 , 000 300 
14 lodine-131 _- _— . ‘ a ee ee ee 2 000 300 
15 Plutonium-239 5.000 0.06 
16 {uthenium—rhodium-106 _ - oa acer 10,000 200 
17 Strontium-89 sane ; Be) See eee aa 10,000 1,000 
18 tae 0 en as ok en has ee eee 100 10 
19 I ey ee ree an Snes & 20 ,000 2 
20 NE ey ee fet, ee On 60 ,000 1,000 


1 “Not present’’ implies the concentration of the nuclide is small compared with its appropriate MPC. According to recent 
AEC Regulations (Federal Register, Title 10, Part 20, pages 7142-7143, August 9, 1961) a group of nuclides may be considered 
not present if the ratio of each nuclide to its appropriate MPC is equal to or less than 1/10 and if the sum of these ratios for the 


group in question is equal to or less than 1/4. 
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In the following reports, the use of non- 
specific terms as “total activity,” “total alpha,” 
and “gross beta” do not in themselves suggest 
any one MPC value. Often, when concentra- 
tions are low a laboratory will assign an MPC 
value that is more restrictive than necessary. 


Argonne National Laboratory 


University of Chicago, Lemont, Illinois 


Third and fourth quarters 1961 


Air Monitoring 


Weekly continuous air filter samples were 
‘olleected at seven locations on the Argonne 
ional Laboratory (ANL) site as shown in 
feure 1 and at four off site locations at Aurora 


A 


(west of ANL site), Hinsdale (northeast), 
oiet (southwest), and Tinley Park (south- 
west). The monthly averages of alpha, beta, 


1 several nuclide concentrations are given 
table 2. The data show little differences be- 
en off-site and on-site measurements for 
pha activity and most of the nuclides, infer- 
‘ing than ANL does not contribute detectable 
iantities of these activities to the atmosphere. 
Analysis by gamma measurements of the 
long-lived fission products cerium-144, ru- 
henium-rhodium-106, and cesium-137, was not 
practical in the presence of the much higher 
oncentrations of shorter lived fission products 
rom the 1961 U.S.S.R. nuclear tests. There- 
iore, beginning with September, the shorter 
ived fission products cerium-141, zirconium- 
niobium-95, and barium-lanthanum-140 were 
monitored by the same method. Iodine-131 was 
letected but not quantitatively determined. 


Water Monitoring 


ANL waste water is discharged into Sawmill 
Creek, a stream that runs through the Argonne 
grounds and enters the Des Plaines River 


about 500 yards downstream from the waste 
water discharge. Sampling locations on Saw- 
mill Creek and Des Plaines River are shown in 
figures 1 and 2 respectively. 

On Sawmill Creek, weekly grab samples are 
collected upstream and three times a week 





This avoids the more costly isotopic tests 
necessary to justify a less restrictive value. 
References to table 1 will be made to designate 
the appropriate MPC’s reported by the labora- 
tory. 


stream from the waste water outfall. The 


upstream flow is roughly equal to the waste 


" 
' tT?) 
GOW Ti 


water flow, yielding a dilution factor of one- 
half. The in 


higher concentrations 


table 3 show significantly 
up- 
stream, an indication of the radioactivity con- 
tributed to the stream by ANL. A comparison 


data 


downstream than 


rf 


of the downstream concentrations with the en- 
vironmenta! MPC’s listed in table 1 shows that 
concentrati« high- 


sr’? for the 


ms are relatively low. The 
MPC 
hird quarter, 1.7 
Weekly grab samples are collected from the 
Des 


all 


est percent of is that for 


+ 


Plaines River upstream and downstream 
from its junction with Sawmill Creek. The 
data in table 4 indicate that the dilution factor 
of the Des Plaines River is so large that the 
radioactivity contribution from ANL was not 
detected. 


Grass Analysis for lodine-131 


of grass were collected during 
August, as a followup of the program initiated 
in March 1961, to check the environmental 
deposition of idoine-131 that was released dur- 
ing February and March (see RHD December 
1961). Grass has been demonstrated to be a 
very sensitive indicator for iodine-131. The 
August samples, collected near the points of 
release, had concentrations of iodine-131 less 
than the minimum level of detection, 1 uuc/gm. 


Samples 


Previous coverage in Radiological Health Data 


Period Issue 
1959 and first quarter 1960 
Second quarter 1960 

Third and fourth quarters 1960 
First and second quarters 1961 


December 1960 
April 1961 
July 1961 
December 1961 
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FIGURE 1. 
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(A) Air Sampling Locations 


@ Sow Mill Creek Sampling 


Locations 
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© Lockport ~@ WATER SAMPLING LOCATION 


Joliet 












FiguRE 2.—SITE LOCATION OF 
TIONAL 


LABORATORY 


OFF-SITE SAMPLING STATIONS) 


ACTIVITIES IN AIR FILTER SAMPLES, ANL, 1961 
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TasLe 3.—ACTIVITIES IN SAWMILL CREEK 
UPSTREAM AND DOWNSTREAM WATER 
OUTFALL, ANL, 1961 
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Rocky Flats Plant 


Chemical Company, Denver, Colorado 


d and Fourth Quarters 1961 


Rocky Flats Plant (RFP) is engaged in 
| element fabrication under con- 
to the Atomic Energy Commission. To 
properly controlled release of radio- 
materials to the environment, water, air 
vetation, are sampled periodically and 
ed for gross alpha activity. On occasions 

1 analyses were made, most of the activity 
vn to be uranium. The most active ma- 


rial involved in the process is plutonium. 


1 


A 
Because the plant is located on gravel washed 
of the highly mineralized F 


‘ront Range of 
s, heterogeneous low-level 
anium, thorium and radium exist 
he soil of the area and are measurable in 
ost samples of air, water and vegetation as 
il. In fact, the activities of these elements 
their radioactive decay products are the 
radioactivity detected except following 


] 4 


is of testing of atomic devices. 


rior 





TaBLeE 4.—ACTIVITIES IN THE DES PLAINES RIVER 
UPSTREAM AND DOWNSTREAM FROM 
SAW MILL CREEK, ANL, 1961 
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Water Monitoring 
r samples were collected routinely from 
four reservoirs at distances ranging from 3 to 
8 miles from RFP. Non-routine raw surface 
water samples were collected from a number of 
streams and lakes up to 15 miles distant. 
The alpha cencentrations in the 40 reservoir 
samples, collected during the third and fourth 


quarters, varied from < 0.4 to 2.5 uwuc/liter. 
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FIGURE 3.—LOCATION OF THE ROCKY FLATS 
PLANT ENVIRONMENT, DF NVER, COLORADO 


All but one of the 39 raw surface water sam. 
ples had alpha concentrations below 4 uuc/liter, 
One sample with a concentration of 15.2 


uuc/liter was analysed. All the activity was 


natural uranium. 


TaBLE 5.—LONG-LIVED ALPHA ACTIVITY IN 
PARTICULATES IN AIR, RFP 
Average alpha 
Month concentratior 
Muc/més 
July _- ; <0.020 
August <0.015 
September <0.033 
October <0.018 
November <0.011 


December <0.012 


Vegetation Samples 


A total of 93 vegetation samples collected 
during May and June 1961 were analyzed dur- 
ing the third and four quarters. The average ' 
alpha activity was 48 puc/kg dry weight with a 
standard deviation of 30 puc/kg. | 





Previous coverage in Radiological Health Data 


Pe riod Issue 
Third quarter 1960 through November 1961 
econd quarter 1961 





Nevada Test Site 


{tomic Energy Commission 
March 1962 


Following a subsurface nuclear detonation 
on March 5, 1962, at the Nevada Test Site, 
small amounts of radioactivity were detected 
off-site. The highest gamma radiation level 
measured at a populated area off-site was at 
Warm Springs, Nevada (about 70 miles from 
the Site), where two or three persons were 
present. The total radiation exposure estimated 
at this location was less than one milliroentgen. 

Some spot readings at Clarke Station (about 
65 miles from the Site, where two persons were 
present) showed somewhat higher values than 
at Warm Springs, and the total exposure might 
have been somewhat higher. Both of these 
radiation doses were too low to be recorded on 
a standard film badge. 


The gross beta activity in the air at Warm 
Springs is given in the table below. 





TasLe 6.—GROSS BETA DETERMINATIONS OF 
SURFACE AIR, NTS, MARCH 1962 


Concentrations In uuc/m* 


Time and date Time and dat 
of collection of counting 


Activity at tin 
ol counting 


600-1010, March 5 2217, March §& 56. 3° 


0842, March 


t 
— 


1020-1515, March 5 | 2100, March 5 50 
0830, March f 287 
1625, March 7 87 
0904, March 8 
1304, March 15 24 

1520-0600, March 5-6 0955, March 7 15.2 
1327, March 15 12.3 

* Current radioactivity levels in this area fluctuate at around 10 pyc 
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Reported Nuclear Detonations 


Previous issues of Radiological Health Data 
since October 1961 have published available in- 
) formation on the dates, sizes, and types of 
nuclear tests conducted at various locations by 
the United States and the Union of Soviet 
Socialist Republics. The April 1962 RHD con- 


REPORTED 





tains summary data through March 31, 1962. 
The following table reports on subsequent tests 
through April 30, 
been announced as meaning about a nominal 
(20-kiloton) yield, low-intermediate to mean a 
nominal and one megaton yield. 


1962. Low yield range has 
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